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REMARKS/ARGUMENTS 

The Pending Claims 

The pending claims ^ ^6 to a system for polishing a substrate comprising a 
Hquid carrier, ammonium oxalate, a hydroxy coupling agent, fumed silica, and a polishing 
pad, wherein the system does not comprise an oxidizing agent, and wherein the polishing 
system has apH of about 8-12. The pending claims are also directed to a method of 
pohshmg a substrate using the aforementioned polishing system. Claims 1-3, 5, 6 and 9-27 
currently are pending. 

Discussion of the Claim Amendments 

Claim 1 has been amended to recite that the polishing system has a P H of about 8-12 
Supportfortfcsamendmentcanbefoundm^^ Nonew 
matter has been added by way of this amendment 

Summary of the Office Action 

Claims i- 3l 6 , and 15 stand rejected 35 U.S.C. § 102(e) as allegedly anticipated by 
U.S. Patent 6,190,443 (Ohashi et al.) (hereinafter "the Ohashi '443 patent"). Claims 1-3 5 6 

10-13, 15-18, 20-24, 26, and 27 stand rejected under 35 U.S.C. § 103(a) as allegedly 
unpatentable over Motonari et al. (i.e., U.S. Patent 6,447,695) (hereinafter "the Motonari '695 
patent") in view of Sinha et al. (i.e., U.S. Patent 6,551,935) (hereinafter "the Sinha '935 
patent"). Claims 9 and 14 stand rejected as allegedly unpatentable over the Motonari '695 
patent in view of the Sinha '935 patent and further in view of Allman et al. (i.e., U.S. Patent 
6,541,383) (hereinafter "the Allman '383 patent"). In addition, claims 19 and 25 stand 
rejected as allegedly unpatentable over the Motonari '695 patent in view of the Sinha '935 
patent and further in view of Ni (i.e. 9 U.S. Patent 6,503,766) (hereinafter "the Ni '766 
patent"). 

Discussion of the Anticipation Rejection 

The Office Action relies on the Ohashi '443 patent for its alleged disclosure of an 
aqueous chemical-mechanical polishing composition comprising water (e.g., a liquid carrier) 
fumed sihca, animonium oxalate, and a "hydroxyemylethyl/hydroxyl coupling agent." The ' 
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Office Action also asserts that the Ohashi '443 patent is silent regarding thereof an 
oxidozing agent in the disclosed polishing composition. 

"The pending claims recite a system for polishing a substrate comprising (i) a liquid 
earner, (ii) ammonium oxalate, (iii) a hydroxy coupling agent, (iv) fumed silica, and (v) a 
pohslnng pad, wherein the system does not comprise an oxidizing agent. The Ohashi '443 
patent does not disclose a polishing system comprising ammonium oxalate and a hydroxyl 
coupling agent, wherein the system does not comprise an oxidizing agent. The Ohashi '443 
patent d 1S closes a polishing composition comprising an iron chelate complex mat can be 
provided,*, se, or a water-soluble iron salt such as iron ammonium oxalate and a cheating 
agent can be dissolved in the polishing composition, so mat the chelating agent will be 
coordinated on the iron ion in the composition. 

Contrary to the Office Action's assertions, the Ohashi '433 patent does not disclose a 
hydroxy coupling agent, as recited in the pending claim, The Office Action asserts that the 
Ohash, 433 patent discloses a "hydroxyethylethyl^ydroxyl coupling agent" and references 
col.< hues 30-36, therein. However, Applicants point out that the referenced section of the 
Ohash: 433 patent is directed to the particle size of abrasives useful in the disclosed 
pohslung composition and not to a coupling agent. The Ohashi '433 patent teaches an 
additive mcluding hydroxyethykellulose (the Ohashi '433 patent at col. 6, line 39) but this 
addtfrve lS not a hydroxy coupling agent. The present specification describes suitable 
hydroxy coupling agents as including, for example, coupling agents that can be used to 
reduce the surface hydroxyl density of metal oxide abrasives. Examples of suitable hydroxy 
couphng agents include, for example, silane coupling agents, a 1 uminum coupling agents 
organoutanium coupling agents, and organophophorous coupling agents (the present 
speefficauon at paragraph 1 1). Not only has the Office Action failed to properly identify any 
disclosure of a hydroxy coupling agent within the Ohashi '433 patent, but also none of the 
chemical agents taught in the Ohashi '433 patent could reasonably be considered to be 
hydroxy coupling agents as that term is defined in the present application. Thus, the Ohashi 
433 patent fails to disclose each and every element of pending claim 1 and cannot properly 
be considered to anticipate claim 1. 
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Pendtag o latals 2. 3, 6, and 1 5 depead ftom, and ftahcr Itait, the object matte 
•MM « pcodin. data l . Vm. the Obashi '4 33 patent ^ 0 fails to ^ 

^ s ?3 7^,r mS 2> * ft ^ 15 ^ ^ ^ — *"* K -MP- 

claims 2, 3, 6, and 15. 

The anticipation rejection is improper and should be withdrawn. 

Discussion of the Obviousness Rejections 

In rejecting the pending claims on obviousness grounds, the Office Action relies on 
the Motonari '695 patent for its disclosure of an aqueous dispersion comprising water, an 
abrasive, and a silane coupling agent (e.g., a hydroxy coupling agent), wherein the aqueous 
dispersion normally contains no oxidizing agent. The Office Action recognizes that the 
Motonari '695 patent does not specifically disclose using ammonium oxalate in the aqueous 
dispersion. The Office Actionrelies on theSinha '935 patent for its disclosure of a method 
of using a pJanarizing solution comprising ammonium oxalate employed in a polishing 
system further including apolishing pad and abrasives. Since the Sinha '935 patent is 
directed to a polishing system for polishing metal with an aqueous dispersion, the Office 
Acuon alleges that one of ordinary skill in the art would have found it obvious to modify the 
aqueous dispersion of the Motonari '635 patent to incorporate ammonium oxalate because the 
Sinha '935 patent discloses that one or more buffers such as ammonium oxalate may be used 
to adjust the pH of the solution to a desired level 

The pending claims, as amended, recite a system for polishing a substrate comprising 
0) a liquid carrier, (ii) ammonium oxalate, (iii) a hydroxy coupling agent, (iv) fumed silica, 
and (v> a polishing pad, wherein the system does not comprise an oxidizing agent and 
wherem the polishing system has apH of about 8-12. The Motonari '695 patent teaches that 
the disclosed polishing compositions can haveapH of 1 to 1 0, and teaches that the pH can be 
adjusted with an inorganic or organic acid, but is silent as to the use of a buffering agent 
There is no teaching or suggestion in the Motonari '695 patent to incorporate any buffering 
agent in the polishing composition disclosed therein. 

Further, the polishing composition disclosed in the Motonari '695 patent is intended 
for the polishing of barrier metal layers (e.g., tantalum) at a sufficient rate, without 
excessively polishing wiring materials such as copper, or excessively polishing insulating 
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^TT^- 695patCntatCOL 1 ' H -«*»> ^Motonari^PSpatentteacnes^t 
whenthepH^ac,^ the polishing rate on copper films is slowed while the polishing^ on 
tantalums is accelerated. TheMotonari '695 patent further teaches that when the P H is 
near neutral (e.g., near 7), the polishing rate on copper films is accelerated while the 
pohshing rate on tantalum layers is slowed (the Motonari '695 patent at col. 6, lines 42-44 
and 50^57). Thus, to achieve the desired outcome resulting from the use of the polishing 
composmon of the Motonari <695 patent, namely, to polish barrier metal ,ayers at a sufficient 
rate without excessively polishing wiring materials, the ordinarily skilled artisan is directed to 
an acid.c polishing composition, as pohshing compositions having a neutral P H are taught as 
havmg an accelerated polishing rate of copper films accompanied by a detrimental decreased 
pohshing rate of tantalum films. 

The Sinha '935 patent fails to cure the deficiencies of the Motonari '695 patent The 
Smha '935 patent is generally directed to polishing compositions and methods useful in the 
polishing of substrates formed from copper and tungsten. Assuming arguendo that the 
ordnwily skilled artisan would somehow be motivated to include a buffer in the polishing 
composition of the Motonari '695 patent, the ordinarily skilled artisan would learn from the 
Smha '935 patent that the disclosed polishing composition desirably has a pH of about 3 to 
about 7 (the Sinha '935 patent at col. 6, lines 6-8) and that one or more pH control agents or 
buffers can be used to adjust the P H of the polishing composition to a desired level When a 
substrate comprising a copper layer and a tungsten layer is polished using a copper polishing 
slurry at a pH of about 7, the tungsten layer undesirably is oxidized and dissolved at a faster 
rate than the adjacent copper layer (the Sinha '935 patent at col. 2, lines 32-48). Thus the 
Smha '935 patent teaches that the pH of the disclosed pohshing compositions desirably is an 
acidic P H so as to provide for oxidation of copper and a barrier material, such as a tungsten- 
containing material, at substantially the same rates (the Sinha '935 patent at col. 3, lines 25- 
28), 

The Sinha '935 patent further discloses a list of particular burTeis including 
ammonium oxalate. The pH of a 0. 1 M aqueous solution of ammonium oxalate, one of the 
buffers disclosed in the Sinha '935 patent, is 6.4 (source: Material Safety Data Sheet A6072 
Malhnckrodt Baker, Inc., PhiHipsburg, N.J.). Buffers are selected so that the desired pH is ' 
approximately equal to the pKa for the buffer system (see, e.g., "Buffers (chemistry)" in 
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^»Hyp.»..«ool»» n . HrK s W 0(co wonclosed)) . Siace.hepK.ofa.juenua ' 
ammonium oxalate is about 6.4. one of ordinary „ k fte „ W(mW ^ ^ 

oxabte « a fctffer fo r . „ . system ^ a pH rf ^ 
P^ng o laun, Rather, on. of ordinary ^ ^ mofivated to 

^•*«'*-«»*-I** P -dh f «».* - -*« -lh fc talfc . lltll-t _ 
would not be ammonium oxalate. 

Ih. Motonari .695 pateDt and the Siaha '935 patent whether considered separately or 
^.*"«^orrc^ ymgg e Stap ^ s ^ con ^ a y 

a^tem doe* not comprise an oxidang agent, mi wlKKto ^ ^ ^ a 

about 8-12. The other referees relied upon in the Office Action, namely the Alto* '383 

Srnha 935 patent with respec, ,o, M.r alia, the use of anrmonium oxalate in a polishing 
eyatem witbapHof about 8-12. Surcn the contbined t.fe.ncca fail to teach o, suggest al, of 
•he hmnanona ^ in the pending claims, the obviousness rejection of me pending claims 
is improper and should be withdrawn. 

Conclusion 

Applicants respectfully submit that the patent application is in condition for 
allowance. If, m the opinion of the Exanuner, a telephone conference would expedite the 
prosecution of the subject application, the Examiner is invited to call the undersigned 
attorney. 

Respectfully submitted, 



Joh 9p 1 y^ Reg. 3l__ 

LEfibiG, voir & ma yee; ltd. 

Two Prudential Plaza, Sui4fe4900 
1 80 North Stetson Avenue 
Chicago, Illinois 60601-6780 
(312) 616-5600 (telephone) 

Date: June 5, 2006 (312) 616 " 5700 < f ^^) 
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The Indian or Water buffalo (Bubalua bubalfe). 



shortest, most splayed horns of any variety .see fl. 
Jus.). Like ail buffalo, they have a W^^Jt 
where they wallow and become caked with mud thai 
affords protection against insects. Their wide flat- 
tened hooves allow them to-stand firmly on ihc soft 
marshy soil They are hardy animals, being able to 
resist the infections and insect-borne diseases of the 
country, and ihcy can withstand cold so well that they 
do not need shelters. Their diet consists entirely of 
rcsds, rushes, and other aquatic plants. Domestic 

(1400 lucrs) of mil* a year. This miljk is rich in cream 
and is used to make butter and yogurt. See Milk 

Two other Asiatic species related to, but smaller 
fcan, the water buffalo are the tamarau {Anoa min- 
<torensv), which is indigenous to the Philippines and 
Aa , stfl smaller (40 in. or 1 n high) anoa T£pZ 
Sicorms), or wild dwarf buffalo, found in the Ce- 
lebes. 

The African buffalo, classed in the genus Synccrus 
was very numerous until the turn of the century, when 
U»e infectious disease rinderpest caused many deaths 
They are still abundant though widely hunted by the 
1»T,V : ^ leI \ arc L SeVeral varictie * of African buffalo, 
£ LT^f 3,1 ^ bc Species of S. caf- 
the Cape buffalo, which attains a height of about 

1500 b (67.5 kg). They hve in the open country of 
central, eastern, and southern Africa. Mating occurs 
earl y in the year, and a single calf is bom after a 

£?* . 1 S? d ? f 1 1 m0nths - exce P l for ite size - 

* di ? eult * distinguish from the rare dwarf 
A^Ti ba fffl° OS. coffer nanU s), which is less than 
(1.2 m) high at the shoulder and weighs a little 

SelLST* 0f ^ fc ™ where it is known as 

me r> US h cow. This species has not been domesticated 

in hefd S Of Up to 1000. SEBAxno^CTTLA; 

Charies B. Curfin 



Buffers (chemistry) " " 

Solutions selected or prepared to minimize changes i n 
rilT^ 6 " 100 eventration which would otherwise 

tone,^ ^ CUr -".V^" 0f a chemical ^etion. I" 
general, chemical buffers are systems which, once 
constated, tend to resist further change due to e°£ 
See hl,^- ThUS k 1S fa example," 

SSL?^? reS,5ta " 1 to chan 8« in temperature, 
K«Sure, volume, redox potential, or acidity The 

^e'buffc? ^ CbemiCal S ° ,Uli0n JySten » is *' 



Buffers (chemistry) gt 

t»^nT!f , ',i! eaC,ic J " s known ° r sus P=«ed to be do 
peodent on the ac.dtty of the solution, as well as on 
other vambles, are frequently studied by measure? 
ments in comuture witl, an appropriate buffer. For 
*™mple « may be desirable £ investigate hSw Z 
rate of a chermcal reaction depends upon the hydro- 
gen ,on achvuy (p H ). This is Accomplished by mea- 
surements m several bufTcr systems, each of which 
prev,dcs a nearly constant, different pH Altemf 
«vcly, i, may be desirable ,o measure me cffeTof 

uS Vc^ « ° n 3 pH i ensiIive «>«m. by stabiliz- 
er convemem v a | ue with „ par , icuTar 

thafff ^nr*' BUffer aCti ° n dependfi b P° n th « «« 
JSn i.^. more roact,ons c °cxist in a solution. 

to all reachons in which it rakes part, and may be 
defined by specification of the chemical potentials of 
•0 oflser spec.es ,n any one of the reactions. To be 
effcenvc, a buffer must be able to respond to an in- 
crease as we.l as a decrease of the spedes to buff- 
ered. In order to do so, it is necessary that the proton 
U^nsfer step of the buffer be reverie with 
W (he spec.es involved, i„ the reacion to be buffered 
In aqueous solubon the proton iransfcr between most 

^ t ^ * e <,omwan t d iract source of protons 
for a chemical reaction is H 5 0 + . the hydroniuS don 

reverstble reactton (1), and d )e equilibrium constant 



(2) 



K shown by Eq. (2). 

K _ tH 3 Q*][B] 
" (BH + ][H 2 OJ 
fa Eq. (2) the square brackets designate the activity 
buffer ro P 1 C ' W , in n V0, ? d ,- In n0nnal concentrations or 
t JZ. ( V n m0lC/har) the activil y of thc so,v ent water 

m^v hi t'fi V J" 1 " 5 POS,ti0n 0f 11,6 equilibrium 
TtL ?n * eat * i «l the activity of any two 

of the three variable species in reaction (I). Normally 
tt» > by means of the equilibrium expression shown 
as tq. (3) which, upon convening to a logarithmic 



[H 3 0 T I =. K.- 



tBirj 
[B] 



(3) 
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form, can be reducod to Eq. (4). Here /is the fraction 

PH = pA", - log^-^ - log^H^i f4 x 

of the total buffer concentration, (BH') + (B) exist- 
ing as B, and y is the activity coefficient relating ac- 
£ t 0 ^ 0 "^"^'^ This relation is shown by 
Eq- (5). Thus a buffer pH is approximately defined 

a, = y JX) C5) 
by the dissociation constant K, of the weak acid sys- 
tem and the ratio of acid to conjugate base conccntta- 

.that the pH is dependeot on the change in activity 
coefficients with concentration. Effects of this depen- 
dency may be eliminated in practice by providing a 
high and essentially invariant ionic environment in The 

ITSto," SS pH ' neutral slrone e,ectro, y te ™ h 

Buffer capacity tt is defined as thc change in added 

7ra « °,^S S , iW Z to P^ 006 a 8 ive « change in pH, 
WtO+VdpH. Since the buffer comes to 4ui!*rium 



' ■■ ouirer comes to equilibrium 
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with added H 3 0"*, ]/tt may also be defined as 
tfpH/#. Inspection of Eq. (4) shows 1/tt to be a min- 
imum when / - f ; hence a given buffer system has 
its highest capacity in a solution composed Of equal 
parts BH + and B, and the capacity is directly propor- 
tional to the concentrations of BH + and B. For these 
ieasons buffers are normally used at concentrations 
10-100 times higher than me system to be controlled 
and, if possible, are selected so that the desired pH is 
approximately equal to pK a for the buffer system- As 
a general rule, weak acid systems are not used to sta- 
bilize solutions whose pH is more then 2 pH units 
removed from pK a , to ensure thai the ratio of to 
B will falj hi the range 100-0.01. 

Water as solvent. Buffers are particularly effective 
in water, because of the unusual properties of water 
as a solvent. Its high dielectic constant (80) tends to 
promote the existence of formally charged ions (ioni- 
zation). Because it has both an acidic (H) and a basic 
(O) group, it may form bonds with ionic species lead- 
ing to an organized sheath of solvent surrounding an 
ion (solvation). Water also tends to self-ionize to 
form its own conjugate acid-base system as shown by 
Eq. {6b), in which K„ is the autoprotolysts constant. 

2H 2 0s= HaO* + OH" (6a) 

*ap = iHsO^LQH-) = 10" 1 * 

The strength of an acid (or base) in solvent water can- 
not be separated from reaction (6a) , and the familiar 
acid (or base) dissocialion equilibrium reaction of re- 
action (1). Strong acids are those for which the K a of 
Bq. (2) is very large; weak acids do not completely 
transfer the proton to water. The strongest acid which 
may exist in water is H 3 0 + ; the strongest base is 
OH". Thus, the maximum range of acid level which 
a solvent can support is governed by its Own acid- 
base properties. In water this range is 14 pH units, or 
14 orders of magnitude change in activity of HjO + . 
See StffSKACfD. 

The mechanism of buffer action may be regarded 
as a sequence of the proton transfer steps implied in 
reaction (1) coupled with reacijon (6a). For example, 
the result of the chemical production or deliberate ad- 
dition of an acid, HA, is to cause the water autopro- 
tolysis reaction and *e buffer acid reaction to respond 
to the change shown by reactions (7) and (8). Addi- 
HA + H.O =r H 3 CT + A" (7) 

H 3 0 + + B — ► BH * + HjjO (8) 
tion of a base would be accommodated by the reverse 
of (7) and (6). The effect of adding HA depends on 
the position of the equilibrium shown in reaction (7); 
buffer capacity it is usually defined in terms of H 3 C> + 
added because H 3 0* is the strongest possible acid in 
aqueous solution, and would tend to create the maxi- 
mum possible change in solution pH per mole of 
added acid. If HA is relatively weak so its degree of 
dissociation, in reaction (1), is small, its effective 
H^O* addition may be calculated through JFq. (9), 

rH a O*J as VK£~, (9) 
where C B is the concentration of added HA. A simple 
calculation using Eq. (9) shows that a given buffer 
solution will undergo the same change in pH for the 
addition of 0.1 mole/liter of a weak acid such as 
acetic acid (K. = 10 *) os for the addition of 0.01 
mole/liter of strong acids such as HCl f HCIO4, or 
HNCV 



In Bludies of rates of chemical reactions at constant 
pH, ii is necessary that the proton transfer processes 
of the buffer acid a Q d base and the solvent be rapid 
with respect to die primary reaction. The phosphate 
(HPO/"-P0 4 5 -) and carbonate (HCO>~-COj 2 -) 
systems, among others, sometimes give anomalous 
effects because this Condition may not be obtained. 
Buffer rate effects are manifested in different reaction 
rates for a chemical system in two different buffers or 
otherwise identical ionic strength and nominal (equi- 
librium) pH. Later evidence seems to suggest that 
buffers of low^hange type, for example, NHHNJi,*, 
react more rapidly than High-charge types such as 
HP0 4 — PO4 ". See Acid ano base; Acid-aase wotcA. 
tor; Ionic equilibrium. 

a. m. Hartley 

Bibliography. J. J. Cohen and J. P. Kassirer, Acid- 
Base, 1982; H. A. Laitincn, Chemical Analysis, 2d 
ed., 1975; D. D. Perrin and B. Dempscy, Buffers for 
pH and Metal Ion Control y 1979. 



Buffing 

The smoothing and brightening of a surface by an 
abrasive compound pressed against it by means of a 
soft wheel or belt. The abrasive is a fine powder or 
flour mixed with tallow or wax to form a smooth 
composition or paste. This is applied as required to 
the buffing wheel or belt, made of a pliable material 
such as soft leather, linen, or felt. Buffing is accom- 
plished on the same types of machines as polishing 
and frequently both types of wheels are included on 
one machine. SzeAbrasivb; Polishing. 

Alan H, Tuttle 



Buhrstone mil! 

A mill for grinding or pulverizing, in which a 0at 
siliceous rock, generally of cellular quartz, rotates 
against a stationary stone of the same material. The 
Burastone mill is one of the oldest types of mill and, 
with either horizontal or vertical stones, has long been 
used to grind grains and hard materials. Grooves in 
the stones facilitate the movement of the material. 




Buhratone mill. Material moves toward outer edge of the 
stones where finely ground product is discharged. 

Fineness of the product is controlled by the pressure 
between the stones and by the grinding speed. A 
finely ground product is achieved by slowly rotating 
the stone at a high pressure against the materials and 
its mate (see iflus.). The capacity, or output, of a 
Buhrstone mill is low and its power requirements are 
high. The stones require frequent maintenance, even 
when grinding only slightly abrasive materials. See 
Crush wo m*d PULvrttizmc; GRinatNo mill. 

George W. Kessler 
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